CLAIMS 



We claim: 



J qJ^ Vi S. A radio-frequ^cy identification interrogator for use with a passive radio 
frequency identification (RFID) tag, th^interrogator comprising: 

a frequency-hopping sourae configured to sequentially generate radio-frequency 
signals at pseudo-randomly selected frequ&icies; 

a transmitter coupled to thafrequency-hopping source and to an antenna circuit 
and configured to transmit the generated radio-frequency signals on the antenna circuit; 



a heterodyne receiv5r^couple§ to the antenna circuit and configured to receive on 



the antenna circuit reflected radio-frequency signals from the RFID tag; and 

a signal processor coupled tolthe antenna circuit and to the heterodyne receiver, 
wherein the signal processor is configured to receive the reflected radio-frequency signals and to 
extract data contained within the reflectediradio-frequency signals that correspond to the 
frequency of the transmitted radio-frequency signals. 



2. The interrogator of claim \ wherein the heterodyne receiver comprises a 
super-heterodyne receiver. 



3. The interrogator d^laim 1, wherein the antenna circuit comprises a first 
antenna and a second antenna, and the tiSjfnJmitter is configured to transmit the radio-frequency 
signals on the first antenna and the receiv^f is configured to receive the reflected radio-frequency 
signals on the second antenna. 



V^Jc*" , | 4. The interrog^ 
pled to the second antenna and t< 
configured to amplify the received r< fleeted radio-frequency signals 



^jc*"! 4. The interrogator of claim 3, further comprising a low-noise amplifier 
coupled to the second antenna and t< > the heterodyne receiver, wherein the low-noise amplifier is 



V 



5. The interrogator of claim 1, wherein the frequency-hopping source is 
configured to sequentially generate reMio-frequency signals at regular time intervals. 

6. The interrogator of claim 1, wherein the transmitter is configured to 
modulate the pseudo-randomly selected ladio-frequency signals. 

7. A remote communication method for use with a radio-frequency 
identification (RFID) system having an RgFID interrogator and a non-active RFID tag device, the 
method comprising: 

sequentially generating r|dio-frequency signals at pseudo-randomly selected 
frequencies using a frequency-hopping source in the RFID interrogator; 

transmitting the radio-frequency signals from the RFID interrogator; 

reflecting the transmitted racfio-frequency signals at the RFID tag device; 
Y% receiving reflected radio-frequency signals from the RFID tag device using a 

W heterodyne reception technique; and 

extracting data contained within the reflected radio-frequency signals that 
f~ correspond to the frequency of the transmitted radio-frequency signals. 

Q 1 

?=- i 

. 8. The method of claim 7\ wherein the heterodyne reception technique is a 

super-heterodyne reception technique. 

S L 

9. The method of claiftw^ wherein the RFID interrogator transmits the 
generated radio-frequency signals from a fnlt^ntenna and receives the reflected radio-frequency 
signals on a second antenna. \ 

^7gjC^"110. The methoa of claim 9, further comprising amplifying the received 
reflected radio-frequency signals using a low-noise amplifier. 
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11. The method of claim 7, wherein the sequentially generated radio 
frequency signals are generated at regular time intervals. 

12. The method of Slaim 7, further comprising: 
modulating the pseudo-rlndomly selected radio-frequency signals; 
extracting data from the\ modulated, transmitted radio-frequency signals at the 

RFID tag device; and 

storing data in the RFID ^g device based on the data extracted at the RFID tag 

device. 



1 3 . The method of clai m 7, further comprising: 

i ido 



modulating the pseudo-rafldomly selected transmitted radio-frequency signals; 
extracting data from the 
RFID tag device; and 

modulating the reflected 
RFID tag device. 



modulated, transmitted radio-frequency signals at the 
fadio-frequency signal based on the data extracted at the 



14. A device for communicating with a remote, non-active radio-frequency 
identification (RFID) tag, comprising: 

means for sequentialljl generating radio-frequency signals at pseudo-randomly 
selected frequencies using a frequencj-hopping source of an RFID interrogator; 

means for transmittinglthe radio-frequency signals from the RFID interrogator; 

a heterodyne receivei[| configured to receive the radio-frequency signals that are 
reflected from the RFID tag; and 

means for extracting pata contained within the reflected radio-frequency signals, 
the extracting means configured to leceive the transmitted radio frequencies and to process data 
from the reflected radio-frequency {signals that correspond to the frequency of the transmitted 
radio-frequency signals. 
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15. The device of clam 14, wherein the means for transmitting the radio- 
frequency signals comprise a first anteqjpa and the heterodyne receiver comprises a second 
antenna. 



16. The device of claim! 15, further comprising a low-noise amplifier for 



amplifying the received reflected radio-frequl 

17. The device of claim 
pseudo-randomly selected radio-frequency si; 



ncy signals. 

4, further comprising means for modulating the 
s prior to transmission. 



ft* 



Q 



gial 



18. A radio-frequency identification (RFID) system, comprising: 

an RFID device configured to i sflect radio-frequency signals via continuous-wave 
backscatter; and 

an RFID interrogator config ired to generate and transmit pseudo-randomly 
selected radio-frequency signals over timJ and to receive, using a heterodyne reception 
technique, modulated radio-frequency signal ^reflected from the RFID. 

19. The system of claim B8, wherein the interrogator comprises a frequency- 
hopping source configured to generate the pseudo-randomly selected radio-frequency signals. 

20. The system of clainj 18, wherein the RFID device comprises a passive 
RFID tag device. 



2 1 . The system of claipi 1 8, wherein the interrogator comprises: 

a frequency-hopping source configured to sequentially generate radio- 
frequency signals at pseudo-randomly selected frequencies; 

a transmitter coupled to a first antenna and configured to transmit the 
generated radio-frequency signals on the first antenna; 
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a heterodyne receiver coupled to a second antenna and configured to 
receive on the second antenna the reflected radio-frequency signals from RFID device; and 

a signal processor c Dupled to the first antenna to receive the transmitted 
radio-frequency signals and coupled to tf e heterodyne receiver to receive the reflected radio- 
frequency signals, wherein the signal processor is configured to extract data from the reflected 
radio-frequency signals that correspond to (he transmitted radio-frequency signals. 



22. The system of claim 
modulate the pseudo-randomly selected 
is further configured to extract data from 



23. The system of clain 
store data based on the data extracted frorr 



18, wherein the interrogator is further configured to 
transmitted radio-frequency signals and the RFID device 
transmitted signals. 



the 



24. The system of claith 
modulate the reflected radio-frequency si 



22, wherein the RFID device is further configured to 
the transmitted radio-frequency signals. 



18, wherein the RFID device is further configured to 
mal and the modulation is based on the extracted data. 
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